Enzymatic mechanism of the tumoricidal action of 4-iodo-3-nitrobenzamide.
Activation of the prodrug 4-iodo-3-nitrobenzamide critically depends on the cellular reducing system specific to cancer cells. In non-malignant cells, reduction of this prodrug to the non-toxic amine occurs by the flavoprotein of complex?I of mitochondria receiving Mg2+-ATP-dependent reducing equivalents from NADH to NADPH via pyridine nucleotide transhydrogenation. This hydride transfer is deficient in malignant cells; therefore, the lethal synthesis of 4-iodo-3-nitrosobenzamide takes place selectively. Enzymatic evidence for this mechanism has been provided by cellular studies with lysolecithin-permeabilized cells and cell fractions, which have identified the defect in transhydrogenation in neoplastic cells to be located at the energy transfer site. Confirming previous results, the present study demonstrates the validity of the selective tumoricidal action of the prodrug in cell cultures.